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 Investigation of conditions associated with teachers' in-depth discussions.
 Focus on teacher communities of inquiry in a professional development initiative.
 Using unique methodological approach: Qualitative Comparative Analysis.
 Single purpose was a necessary condition associated with in-depth discussion.
 Coach questions and connecting theory and practice were also associated conditions.
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a b s t r a c t
This paper examines factors that contributed to critical conversations in teacher communities of inquiry
(CI) as part of a statewide professional development initiative in the United States. Based on a three-year
mixed method design, we use qualitative comparative analysis to investigate the influence of combi-
nations of conditions on the depth of discussion. Results suggest that there were three conditions
associated with the extent to which CI members engaged in discussions with substantive interaction and
reflection: a clear purpose, coach questioning, and the connection of theory to practice. The findings
contribute to the understanding of effective reform implementation in different contexts.
© 2015 Elsevier Ltd. All rights reserved.
1. Introduction
High quality teacher professional development (PD) has the
potential to promote: increased student achievement (e.g.,
Desimone, Smith, Hayes, & Frisvold, 2005), high-quality schools
(e.g., Borko & Putnam, 1995; Desimone, 2009; Talbert, McLaughlin,
Rowan, 1993), and effective policy implementation (McIntyre &
Kyle, 2006). Research conducted in the United States, however,
shows that the quality and effectiveness of PD programs vary
considerably (Yoon, Duncan, Lee, Scarloss, & Shapley, 2007). Many
efforts to promote teacher learning have been inconsistent or
ineffective (Coburn, 2001; McLaughlin, 1991) and reforms often fall
short of providing meaningful PD that promotes change (Darling-
Hammond, Wei, Andree, Richardson, & Orphanos, 2009). Thus,
there is a need for increased understanding of how PD supports
teacher learning and instructional practice (Darling-Hammond
et al., 2009; Education Week Research Center, 2014).
Heeding this need, in the past two decades, there has been
increased attention to how different forms of PD can improve
classroom instruction and student learning (e.g., Avalos, 2011;
Garet, Porter, Desimone, Birman, & Yoon, 2001; Taylor & Colet,
2010). Many recommendations include PD in the form of collabo-
rative teacher learning in teacher communities (e.g., Bryk, Lee, &
Holland, 1993; DuFour & Mattos, 2013; Hadar & Brody, 2010;
Louis & Marks, 1998; Skerrett, 2010; van Es, 2012). While there is
consensus emerging on the factors of high quality PD, there are still
many different approaches to school-based Teacher Learning
Communities (TLCs).
Research suggests that one way to improve design, imple-
mentation, and evaluation of TLCs is through a deeper
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understanding of the different configurations of TLCs that promote
teacher learning (e.g., see Wayne, Yoon, Zhu, Cronen, & Garet,
2008). Vescio, Ross, and Adams (2008) found that well-developed
TLCs had a positive impact on both teaching practice and student
learning. In addition, research on the combination of learning
conditions in TLCs can enhance understanding about how teachers
learn best in local settings (Cobb, McCain, de Silva Lamberg,&Dean,
2003).
To address these needs, we adopted a configurational approach
(Ragin, 2008; 2014) to examine factors that contribute to the types
of talk that support teacher learning in TLCs (e.g., see Lord, 1994;
Nelson, Slavit, Perkins, & Hathorn, 2008; Stoll, Bolam, McMahon,
Wallace, & Thomas, 2006). We conducted a three-year, mixed
method study of teachers involved in Formative Assessment for
Michigan Educators (FAME), a PD program that was designed and
initiated by the Michigan Department of Education (MDE) to sup-
port teachers' collaborative learning about formative assessment
(FA). Because FAME was enacted through TLCs, it provided an ideal
opportunity to examine factors that influenced discussions in a
specific reform initiative designed to promote teacher learning
about instructional practices.
2. Literature review
2.1. Formative assessment as knowledge and practice
Formative assessment (a.k.a. assessment for learning; Wiliam,
2011) is a teaching practice that informs both instruction and stu-
dent learning (Bell & Cowie, 2001). Formative assessment is a
process that uses students' ideas to guide both teaching and
learning (CCSSO, 2008). It helps teachers be more reflective about
students' understandings (Furtak, 2012) and more likely to support
students in identifying barriers to learning (Marshall&Drummond,
2006). The use of FA can improve student learning (e.g., Black &
Wiliam, 1998) and student involvement (e.g., Brookhart, 2013).
However, learning about and enacting FA is complex for teachers,
because they need to develop multifaceted knowledge and practice
embedded in teaching and learning. Thus, professional develop-
ment about FA has been proposed to help teachers learn and
improve in this practice (e.g., Popham, 2009; Schneider & Randel,
2009).
2.2. Effective professional development and Teacher Learning
Communities
Researchers have begun to illustrate connections among the
design of PD, teachers' learning, and subsequent changes in class-
room practice (e.g, Borko, 2004; Wilson, 2013). There is growing
evidence that effective PD should address aspects of school capacity
(King, 2002; Newmann, King, & Youngs; 2000); persist over a long
period (Wei, Darling-Hammond, & Adamson, 2010); ensconce
teachers in supportive communities of practice (Darling-
Hammond, 1997; Stoll et al., 2006; Wenger, 1998); align with
teacher, school, and district goals for student learning (Penuel,
Fishman, Yamaguchi, & Gallagher, 2007); and engage teachers in
authentic problems (Lave &Wenger, 1991; Webster-Wright, 2009;
Wilson & Berne, 1999). Teacher learning communities are one form
of PD that provide opportunities for learning by facilitating
collaborative work (Grossman, Wineburg,&Woolworth, 2001) and
promote collaborative inquiry (Nelson et al., 2008). Two assump-
tions justify the use of TLCs: (1) knowledge is situated in teachers'
practical experiences and understood by critical and collective
reflection, and (2) active participation in this process is related to
increased knowledge and students' learning (Vescio et al., 2008).
Although TLCs have the potential to promote and sustain
learning, further evidence is needed to uncover why some TLCs are
more successful than others. There is a large difference between a
group of teachers sitting in a room for a meeting and teachers
engaged in critical inquiry to further their professional growth.
Some argue that effective TLCs benefit from a specific content focus
and location (e.g., Slavt, Nelson, & Kennedy, 2010) and be led by
experts (e.g., Stein, Smith,& Silver, 1999). Others suggest that inter-
school TLCs can be effective (e.g., Richmond&Manokore, 2011) and
that leadership should be distributed among the TLCs members
(Stoll et al., 2006). Further research has found that the role of a
coach was a critical factor in supporting a TLC (Grossman et al.,
2001; Richmond & Manokore, 2011; Stein et al., 1999). In terms of
composition, TLC diversity (accompanied with facilitation) can
enrich discussion when problems of practice are raised and dis-
cussed from different perspectives (Slavit, Laurence, Kennedy &
Holmund-Nelson, 2009; Thomas, Wineburg, Grossman, Myhre, &
Woolworth, 1998).
2.3. Communities of inquiry
Levine (2010) clarified affordances of different conceptions of
TLCs. Teacher communities have been referred to as, among others,
instructional communities of practice (Lave & Wenger, 1991;
Supovitz, 2002) and professional learning communities (DuFour,
Eaker, & DuFour, 2005). For the purposes of our study, we will
use the term “communities of inquiry” (e.g., Cochran-Smith& Lytle,
1992; Curry, 2008) to characterize the type of collaborative format
and the nature of the teacher learning intended in the FAME PD
program. Although the empirical realities of the cases in this study
vary from this ideal, the construct of communities of inquiry (CIs)
provides a conceptual and analytic lens to examine the nature of
discussion within TLCs.
In CIs, teachers come together to problematize common prac-
tices and underlying assumptions, often through consideration of
extant practices and student work. In formal instances, teachers
participate in a “cycle of inquiry” in which “teacher researchers go
through recursive stages of formulating problems, collecting data,
analyzing data, reporting results, and planning for action” (Levine,
2010, p.112). The mechanism for learning embedded in CIs is
straightforwarddparticipating teachers learn through focused
investigation and challenging of extant practices and beliefs. The
importance of critical reflection in CIs has been illustrated in several
studies. Wilson and Berne (1999) suggest that productive CIs must
focus on building “trust and community while aiming for a pro-
fessional discourse that includes and does not avoid critique” (p.
195). By challenging implicit assumptions and questioning axiom-
atic practices, CI discussions can lead to changes in practice
(Antonacopoulou, 2004; Boud & Walker, 1998; Brockbank, McGill,
& Beech, 2002; Brookfield, 2005; Katz, Sutherland, & Earl, 2005).
Similarly, Lord (1994) suggests that to support teachers in
changing their practice, PD should allow teachers to ask questions
about the practice of teaching and reflect on their own practice.
However, just asking questions and reflectionmay not be enough to
promote teacher change:
[f]or a broader transformation, collegiality will need to support a
critical stance toward teaching. This means more than simply
sharing ideas or supporting one's colleagues in the change
process. It means confronting traditional practice e the teach-
er's own and that of his or her colleagues e with an eye toward
wholesale revision (p. 192).
This idea of critical colleagueship (Lord, 1994) is an essential part
of CIs that is often difficult to attain because these critical in-
teractions may be against the personal and ‘‘experiential’’ nature of
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the teaching profession (Labaree, 2003) and may run contrary to
the culture of teaching where teachers are not often asked to
explain their actions (Lachance & Confrey, 2003).
2.3.1. Discussion in communities of inquiry
Building of critical colleagueship can be promoted through
discussions in CI meetings. Lieberman and Mace (2009) found that
when accomplished practitioners (i.e., those who looked deeply at
practice, examined its complexity, and articulated what they have
learned about their practice) made their teaching public, it pro-
vided the opportunity for teachers to learn about their own practice
and involve a group of peers in the reflective inquiry. Similarly,
Horn and Little (2009) found that conversational routines, specif-
ically, the patterned and recurrent ways that conversations
unfolded in two CIs, located in US urban schools, determined
whether the conversation turned toward or away from teaching as
an object of collective attention. Their findings indicate that re-
sources and conversational routines in a CI contribute to the extent
to which teachers discuss instructional practice and their subse-
quent learning regarding their practice.
In a study on teacher engagement in collaborative inquiry,
Nelson et al. (2008) found that collaborative norms and using
processes such as protocols to structure discussions promoted in-
quiry in CIs. In addition, the distribution of leadership re-
sponsibilities and construction of the inquiry focus helped the CI to
develop andmaintain collaborative inquiry in their discussions. The
authors conclude that further research is needed on the conditions
that contribute to sustaining effective CIs that facilitate teacher
learning. Overall, these studies suggest that rich discussions on
teaching and professional practice can be promoted in CIs, although
support and structure needs to be provided.
There is great complexity and variability in studying the diverse
conditions that support the discourse in a CI. Thus, a methodo-
logical approach is needed that examines multiple configurations
of different conditions that may influence the nature and depth of
discussion among CI members. The current study explores the
necessary conditions for promoting in-depth and critical discus-
sions in CI meetings. Specifically, we ask, what conditions are
associated with greater depth of discussion in CI Meetings? The
research question guided the procedures used to address this
question including the selection of variables, analysis of data, and
the discussion of the findings.
3. Methods
3.1. Study context
The CIs involved in our study were situated in various schools
across the state of Michigan in the U.S. Each CI was composed of one
coach (typically a teacher or administrator) and five to eight CI
members. The FAME model allows for a great deal of local discre-
tion in the formation of CIs and the structure, frequency, and spe-
cific content of the meetings themselves. The MDE provides some
guidance and resources for the CIs including a single day, in-person
meeting introducing the concept of FA as well as print and online
resources. Through this design, FAME is intended to promote
teacher learning about FA and increased use of FA strategies in the
classroom. Since this learning process takes time, it is expected that
CI members will commit to working together for three or more
years (MDE, 2011). Each CI determines the scope and sequence of
their FA study over the course of the year.
3.2. Participants
The research team consisted of two faculty members and a
combination of nine graduate students over the course of the
study; four members of the research team are authors of this
manuscript. In order to recruit a diverse set of participants, the
director of the FAME program (fromMDE) provided a list of CIs that
ranged in their experience, school demographics, and student
achievement outcomes. A member of the research team contacted
the coaches of the CIs to ask if theywerewilling to participate in the
study. Contact with the coaches and all aspects of the study were
conducted in accordance with the university's institutional review
board. All participants consented to have their meetings video-
taped and all identities of participants and schools are protected
using pseudonyms. Table 1 outlines the 17 CI cases included in the
study.2 As evident from the table, there is a range in make-up of CIs,
as well as a range of years of participation.
3.3. Data sources
3.3.1. Video data
We videotaped CI meetings for twelve different CIs over a three-
year time period from 2010 to 2013. One researcher attended each
meeting, explained the research project, and obtained consent to
videotape. The researcher observed all meetings and recorded
video (as a non-participant observer). Table 2 shows the amount of
video we gathered from each CI. In all, we examined over 74 h of
video.
3.4. Constructs and outcome variable
Research suggests that much can be understood about teacher
learning through an analysis of talk, such as discussions in CIs (Stoll
et al., 2006). In order to characterize the discussion that happened
in CIs, we used a recursive coding process, employing both top-
down and bottom-up procedures. We began with modified
grounded theory (Strauss & Corbin, 1990) to develop constructs
that characterized the meetings. We initially used themes identi-
fied by the literature (e.g., active learning, collaborative inquiry, and
reflective dialogue) and the PD materials (e.g., the way the content
was described). We made several passes through the data to refine
and clarify these initial categories to describe the various condi-
tions on the CIs that may contribute to the depth of discussion.
We then developed rubrics based on these categories and
examined the video of the CI meetings to elaborate on these pre-
determined categories using emergent themes that were suggested
by a close study of teacher interactions in CI meetings. As we
analyzed the data over the course of three years, the categories
were further clarified and refined. The categories that became our
initial focal constructs included: (1) FA content covered in the
meetings, (2) role of the coach, (3) types of questioning (and by
whom), (4) types of feedback (and by whom), (5) purpose of the
team, (6) focus of the conversation on theory and/or practice, and
(7) type of activity. The constructs were defined with examples to
best capture the condition in the CI. We went through several it-
erations of the coding rubrics for the meetings as we continually
refined the constructs. (See Appendix A for the video analysis
protocol).
Although we characterized the meetings with several different
constructs, we focus on the ones had the most explanatory power
2 Although we initially collected data on thirteen CIs, we omitted one CI, Fair-
grove, from our study because we only had data for a single, 1-h meeting for this CI.
The criterion for inclusion in our study was data for two or more meetings to
ensure we had adequate data to identify patterns within and across CIs. Therefore,
our study includes data for 12 CIs and a total of 17 different CI cases to account for
the CIs that participated for more than one year of the study.
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for our outcome variable, depth of discussion.
Outcome. We examined varying levels of discussion as the
outcome for our study. Depth of Discussion refers to the extent to
which CI members engage with the discussions, support each
other's ideas, and critically examine practice (i.e., see: Lord, 1994;
Nelson et al., 2008; Stoll et al., 2006).
The depth of discussion in a meeting was coded into one of five
categories: (1) presentations or other non-interactive activities
which did not include discussion; (2) one-way sharing in which a CI
member shared about an experience and then the conversation
moved on to another topic; (3) parallel sharing, characterized by
one CI member sharing an idea or example from practice, and then
another CI member sharing an idea or example with little or no
connection between the two topics; (4) linking ideas or examples
together, when CI members built off one another's ideas; without
pushing for reflection or in-depth analysis; (5) finally, linking ideas
and examples through a push for reflection or in-depth analysis. In the
segments of discussion that received a rating of 4 or 5, there needed
to be at least one instance of the focal interaction involving three or
more exchanges on a given topic. See Table 3 below for the levels,
description, and examples of depth of discussion.
Greater depth of discussion included more than simply linking
ideas. Our conception of high depth of discussion includes dialogue
in which CI members: provide critical feedback and in-depth
analysis, challenge existing notions of practice, question the
reasoning behind decisions, and demonstrate an openness to new
ideas. Our study looked at combinations of conditions across CIs
that shaped this type of in-depth discussion.
Table 1
Key characteristics of communities of inquiry.
Community of
inquiry
Years CI Make up General content and structure of the meetings
Arvin 2010e11 2 Coaches: HS Spanish Teacher;
curriculum coordinator
CIM: HS teachers from different
disciplines
Primarily examination of tool implementation, teachers'
classroom videos and student work
Secondarily discussion of book chapters and articles
Belmont 2010e11 Coaches: Curriculum and Instructional coaches
CIM: 1 elementary group,
1 middle school group,
1 high school group
Primarily presentations by coaches
Brief discussion of information from presentation
Bishop 2010e11 Coach: HS teacher
CIM: HS cross-disciplines
Mixture of discussion of FA strategies and student evidence,
sharing tools, and book study
Carson
Year 1
2010e11 Coach: MS principal
CIM: Elementary and MS teachers
Mixture of discussions of members' practices and examination
of resources
Year 2 2011e12 Coach: MS principal
CIM: Elementary and MS teachers
Mixture of working learning targets and associated tool and
discussion of “student evidence”
Year 3 2012e13 Coach: MS principal
CIM: Elementary and MS teachers
Mixture of reading and sharing examples from practice
Woodlake 2010e11 Coach: Elementary principal
CIM: Elementary teachers in same
building
Primarily discussion of book chapters, external constraints,
unrelated topics
Maywood
Year 1
2011e12 Coach: Elementary principal
CIM: Elementary teachers
Primarily discussion of translating Common Core
(National Governors Association, 2010) into student-friendly
learning targets
Year 2 2012e13 Coach: Elementary principal
CIM: Elementary teachers
Primarily discussion of gathering summative evidence of students
and school closings in the district
Lincoln
Year 1
2011e12 Coach: MS Principal
CIM: Cross district, elementary,
middle and high school teachers
Primarily reading articles and book and discussion of reading
Discussion of development of a district “toolkit” of FA tools.
Year 2 2012e13 Coach: MS Principal
CIM: Cross district, elementary,
middle and high school teachers
Primarily reading and discussion of reading; off-topic discussion;
continued development of the district toolkit
Stanton
Year 1
2011e12 Coach: MS teacher
CIM: Cross-disciplinary MS teachers
Mixture of reading a book; discussion of current FA practices;
and designing student friendly learning targets and associated tools
Year 2 2012e13 Coach: MS teacher
CIM: Cross-disciplinary MS teachers
Primarily discussion of Common Core State Standards and
how they impact curriculum, instruction and assessment
Highland 2011e12 Coach: HS teacher
CIM: Cross-disciplinary HS teachers
Mixture of designing FA tools and reflection on use of tools
and discussion of external constraints
Albany 2011e12 Coach: Assistant principal
CIM: HS mixed disciplines
Primarily planning a PD for all teachers in the school. Discussion
of teachers who do FA well and who struggles
Roseville 2012e13 Coach: MS Teacher
CIM: Cross-discipline Middle School
Primarily discussion about books and linking books to classroom practice
Bradbury 2012e13 Coach: English Teacher
CIM: Cross-discipline Middle School
Primarily reading articles and finding tools (online) and discussion of tools
Table 2
Video data for each learning team.
Learning team Meetings and hours of video
Arvin 2010e11: 3 1 h meetings
Belmont 2010e11: 2 1.5 h meetings
Bishop 2010e11: 2 2 h meetings
Carson 2010e11: 4 1 h meetings
2011e12: 6 1e1.5 h meetings
2012e13: 6 1.5 h meetings
Woodlake 2010e11: 2 1 h meetings
Maywood 2011e12: 7 1 h meetings
2012e13: 6 1 h meetings
Lincoln 2011e12: 5 1 h meetings
2012e13: 12 1 h meetings
Stanton 2011e12: 5 4 h meetings
2012e13: 2 4 h meetings
Highland 2011e12: 5. 1e1.5 h meetings
Albany 2011e12: 2 1.5 h meetings
Roseville 2012e13: 3 1 h meetings
Bradbury 2012e13: 4 1 h meetings
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3.5. Analytic techniques
The first step in reducing the data (Miles & Huberman, 1994)
was to code each CI meeting video. We began the process by
dividing the meeting video into codeable segments. Segments
were defined by a change in the activity, content, or depth of
discussion. We recorded the length of each segment and then
assigned a code for each segments based on the constructs
mentioned above. After an initial calibration process with the
whole research team, two researchers coded each CI meeting
video using a social moderation process and came to a consensus
about the codes (e.g., Frederiksen, Sipusic, Sherin, & Wolfe, 1998).
If a consensus could not be reached, the video was brought to the
entire research team, who worked together to resolve the
discrepancy.
Using these codes, we developed graphs that represented the
percentage of time CIs spent in each code (or the percentage of
probing questions CI members and coaches asked out of the total
number of questions asked). This allowed us to reduce our data and
create displays that could help illustrate the nature of each CI
meeting and patterns within meetings over time (Miles &
Huberman, 1994).
Using these graphs and our in-depth knowledge of the CIs, we
wrote rich case studies of the CIs each year. This approach to case
study research helped us to describe and explain phenomena that
occurred in real (not researcher-altered) contexts (Stake, 2013). The
case studies included a contextual description of each CI (e.g., de-
mographic information about the school and district), the make-up
of the CI (a description of members of the team and what they
taught), a narrative of each CI meeting, description of each CI
member's involvement in the discussions, and any relevant infor-
mation helpful in the interpretation of the case (e.g., a school
closure the day before a CI meeting). For the final analysis, we
considered each year that the CI participated as a separate case to
take into account the difference in CI composition and focus be-
tween years. This allowed us to analyze each CI case individually
and to isolate which combination of conditions contribute to depth
of discussion.
Each year, and again after our three years of data collection, we
developed a descriptive matrix of each case that included a syn-
thesis of the codes and narrative case features. This allowed us to
make comparisons across cases to build explanations (a special
type of pattern matching analysis) from the developing themes
(Yin, 2009). We then examined the relationships among the
conditions using fuzzy set Qualitative Comparative Analysis (fs/
QCA). We include a brief overview of fuzzy set QCA methods
below.3
3.5.1. Qualitative comparative analysis
This study employs QCA, an analytic technique that identifies
the minimum combination of conditions that contribute to a given
outcome (Ragin, 1987, 2000, 2008). Grounded in set theory, this
approach is ideal for examining the association among multiple
complex conditions and a given outcome. Qualitative Comparative
Analysis allows for significant levels of causal complexity (e.g., Fiss,
2007; Ragin, 2000, 2008) and accounts for the complexities of so-
cial reality by analyzing how one variable in combination with
other variables is associated with the outcome (Ragin, 2008). Un-
like regression analysis, in “conjunctural” causation, variables are
not independent of one another and they do not compete with one
another to explain variation in the outcome. Rather, the configu-
rational approach forces researchers to consider how the effects of
the values of variables work together to bring about an outcome.
Furthermore, there may be different clusters of variables or con-
ditions that canwork together to achieve a result. That is, theremay
be multiple combinations of conditions and more than one way to
realize an outcome.
Based on a conceptual model, QCA provides several advantages
that allow researchers to identify the combination of conditions that
are necessary and/or sufficient to produce an outcome. As demon-
strated in other research, the configurational approach allows for
cross-case comparison of cases (generally 8 to 150 cases) inwhich a
certain outcome has occurred, compared to cases where it has not
(e.g., Rihoux& Lobe, 2009; Sebastian, Allensworth,& Stevens, 2014;
Trujillo &Woulfin, 2014). In addition, QCA considers the important
role of context to understand relationships and how they connect to
an outcome. The approach also helps to construct an explanation of
how an outcome occurs by identifying cross-case commonalities
and differences using both in-depth case oriented (qualitative)
research as well as variable-oriented (quantitative) research. At the
same time, some researchers have cautioned against the approach,
noting the limitations of software to produce the solutions rather
than theory (Cooper & Glaesser, 2011) and expressing skepticism
about the difference from regression analysis (Achen, 2005).
Nonetheless, this approach can further contribute to our
Table 3
Levels of depth of discussion, description, and example.
Level Description Example
1 No discussion Coach: Now I would like to present the next section on peer assessment. Please refer to page 6 of your handouts.
2 One-way sharing Teacher 1: I used a ticket out the door with my students to assess their learning … .”
Coach: Moving on, let's read this article about formative assessment.
3 Parallel sharing Teacher 1: In my class, I have learning targets posted on the wall. That way, all of the students can see them.
Teacher 2: I struggle with not grading the students on formative tasks.
4 Linking ideas or examples together Teacher 1: At the end of every unit, I have the students fill out test correction forms and I give them written
feedback on their work.
Teacher 2: I also have them work with a partner to correct their work and I conference with them about the written
feedback to be sure they understand.
Teacher 3: I would like to try that more in my class.
5 Linking ideas and examples through
a push for reflection or in-depth analysis
Coach: What do you think contributed to your students' improvement?
Teacher 1: I used this tool with my students and I saw such a difference in their scores.
Teacher 2: I wonder if we used that tool in different classes whether we would see the same growth. I'm not sure it
works the same way in math.
Teacher 3: I have designed a similar protocol in math for my students and they responded well; however, some
students feel challenged by a new approach to learning. You have to set them up for it.
3 For a comprehensive description of the procedures specific to set-theoretic
methods please refer to further literature on the topic (e.g., Fiss, 2007, 2008;
Ragin & Fiss, 2008).
T. Kintz et al. / Teaching and Teacher Education 51 (2015) 121e136 125
understanding of the conditions of teacher collaborative learning
that promote high depth of discussion.
3.5.2. Employing qualitative comparative analysis
We used the 17 cases described above to examine conditions
associated with depth of discussion. Drawing on theory and in-
depth knowledge of these cases, we determined the potentially
necessary and sufficient conditions for the outcome. As previously
described, we coded each CI meeting for evidence of seven po-
tential conditions (FA content, role of the coach, questioning,
feedback, purpose of the team, focus of the conversation in theory
and/or practice, and type of activity), and five different levels of the
outcome, depth of discussion (no discussion, one-way sharing,
parallel sharing, linked ideas and examples with no push for
reflection, linked ideas and examples through a push for reflection
or in-depth analysis).
Next, because we used a variation of QCA, fuzzy set analysis (fs/
QCA) (Ragin, 2000, 2008) based on Boolean algebraic techniques in
which variables are assigned values ranging from 0 (absent) to 1
(present), we assigned qualitatively-anchored values to each con-
dition and the outcome. To assign values, we first determined
thresholds for case membership ranging from 0, indicating a
completely absent condition, and increasing in 0.2 increments to 1,
indicating characteristics of a completely present condition for each
CI. In other words, the values represented a gradation of different
degrees to which the conditions occurred in the context of CI
meetings. Next, we assigned each case the values from 0 (absent) to
1 (present) for each of the conditions (i.e. variables) included in the
fuzzy set. Unlike traditional quantitative measures (e.g. ordinal
variables) the fuzzy-set membership values in this study have
“qualitative anchors” that describe the characteristic meaning of
each assignedvalue. Assignment of the fuzzy set scoreswas basedon
our comprehensive analysis of the qualitative data. (See Appendix B
for the criteria used to determine thresholds for case membership).
Then, we constructed a matrix with all of the values from 0 to 1 for
each condition and the outcome corresponding to each case.
Next, to analyze the causal complexity and association among
the cases using fs/QCA, we constructed a truth table (Ragin, 2008;
2014) that included each condition and the outcome with all cor-
responding combinations of values. Through the use of Boolean
algebra, the truth table indicated the combination of conditions
that were associated with the outcome. Finally, we generated a list
of expressions, known as a solution, which showed the combina-
tions of conditions linked to the outcome. This included analyses
for both coverage and consistency. Coverage determines empirical
relevance, i.e., the extent to which we observed a causal combi-
nation in relation to the total number of cases in our sample.
Consistency is the degree to which the cases include a condition
that leads to the outcome (sufficiency) or one of multiple causal
conditions (necessity).4
4. Findings
In this section, we discuss the overall findings for depth of dis-
cussion for each CI. We then delineate three primary conditions
related to the depth of discussion in CIs that emerged from our
analysis: the purpose or intended objectives of the CI, coach
probing questions, and the connection of theory to practice. Finally,
we present the fs/QCA findings and the interplay of the conditions
associated with the outcome.
4.1. Depth of discussion
Overall, we found a high level of variation in the depth of dis-
cussion among the CIs, as represented in Fig. 1. The discussions in
the CI with the lowest depth of discussion, Maywood 2, consisted
primarily of one-way and parallel sharing. In this CI, members
would share about using learning targets in their classroom indi-
vidually without building on each other's ideas or pushing for
reflection. For example, one CI member described the use of science
learning targets in the following way, “In my class, I refer to the
learning targets throughout the lesson.” This was followed by an
unrelated description of student work in mathematics from
another teacher, “I usually expect my students to turn in their work at
the end of the period, after we have gone over the assignment.” This
example is representative of the parallel sharing that occurred in
discussions at the left side of the figure.
On the other hand, the CI with the highest depth of discussion,
Stanton, participated in discussion that linked ideas together as
well as discussion that linked ideas together with a push for
reflection. For example, in one instance, the Stanton CI members
built FA tasks and CI members pushed each other to be reflective
about how they would be implemented in the classroom and how
to ensure students demonstrated mastery of standards. The
following transcript and notes demonstrate the discussion that
linked ideas together and pushed for reflection (See Table 4):
In this discussion, the CI members offered different suggestions
in response to one members' question about checking for mastery
in a formative way. Other members also engaged in comments
where they raised questions and presented counter viewpoints or
contrasting ideas. The discussion provided the members with an
opportunity to examine a particular aspect from their instruction in
light of FA. Other in-depth discussions demonstrated a similar na-
ture of inquiry and collective reflection. Overall, CI members
engaged in more critical dialogue and reflection toward the right
side of the graph.
Given this variation, we examined the conditions that were
present in the cases that had high and low depth of discussion to
understand factors that contributed to this outcome. Three main
conditions emerged from the cross-case analysis: purpose of the CI;
coach questioning, and connecting theory to practice. Below we
illustrate how each of these factors is related to the depth of
discussion.
4.2. Three primary conditions
4.2.1. Purpose of the learning team
The purpose condition is defined by the explicit goals and ob-
jectives for each CI. CIs tended to have either a single purpose or a
dual purpose. For example, the single purpose CIs focused solely on
the topic of FA. The agenda for these CI meetings emphasized goals
and objectives relevant to learning and sharing about FA. In
contrast, dual-purpose CIs combined the goals and objectives of
other initiatives into the FA meeting agenda. These CIs also per-
formed the responsibilities of another initiative such as school
improvement, Reading Recovery or transition to common core state
standards teams.5
4 Since we were able to quickly determine that if any causal combination (ne-
cessity) relationship existed in our data it would include the outcome, we used the
following formula: Consistency (Yi  Xi ¼ S½min ðXi ; YiÞ=S ðYiÞWhere the con-
sistency of membership in the outcome is determined by the minimum of X
(membership in the causal combination) and Y (membership in the outcome) or
the ith case divided by the sum of membership in the outcome. This number is then
divided by the total number of cases in the configuration, yielding a consistency
score between 0 and 1.
5 We captured the information about the purpose of the CI based on the activities
and objectives of the meeting.
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When a CI had a single purpose focused on FA, they were able to
spend more time discussing FA related theory and practice; how-
ever, it was not meeting time focused on FA alone that contributed
to depth of discussion. The Belmont CI spent a considerable amount
of time focused on FA, but because it was a dual purpose team, the
meeting focused on presenting large amounts of material with few
opportunities for substantive discussion. Fig. 2 shows the depth of
discussion for the single purpose CIs, arranged from the least to
greatest depth of discussion. All of the single purpose CIs engaged
in discussion that linked ideas and examples with a push for
reflection, with a range of just over 10% to over 75% of the con-
versations involved linking ideas with or without reflection.
Alternatively, dual-purpose CIs engaged in less discussion that
linked ideas with a push for reflection (see Fig. 3). Four of the seven
CIs did not engage in any discussion that linked ideas or examples
with a push for reflection. The three CIs that did engage in dis-
cussion that linked ideas or examples with a push for reflection did
so less than 10% of the time, and the total time of linking ideas or
Fig. 1. Depth of discussion for all CI Cases.
Table 4
Example depth of discussion code 5 transcript and description.
Transcript Notes
Teacher 1: I also have a question about how we can incorporate FA into class A …
since we have the objectives for science, and we have the ability to look at, and
have them work for mastery, and they have a way there …. They have all that data
available and I'm wondering how we can use that, formatively. Does it make
sense? So reflect on how we can know if we are reaching and meeting the content
standards?
Teacher 1 asks a probing question about implementation and student
mastery of standards
Coach: Can someone print out a list? Is there some ‘I can statements’, or make those
‘I can statements?’ Do we have that?
Coach requests action in response to the question
Teacher 1: I have done that! One CI member has already done that
Teacher 2: We have … . Second CI member responds as well
Teacher 3: It still has to have an objective task not just a list. You wouldn't have to put
necessarily in there a grade, but it has to be designed like an objective task to give
them the skill.
Teacher 3 pushes back on what type of task would be appropriate,
connecting ideas to the previous comments
Coach: If you can just, put the objective and even include the ‘I can statements’ in
front of that, and they know what they matched to, they could self-assess that
way. And then we'll have all the graphs and the data, even if they just do “yes/no”,
or how are we going…
Coach responds extending the topic of conversation and building on
the previous comment.
Teacher 1: And having the kids assess themselves: “I strongly believe that I can
determine the number electrons by looking at the periodic table.” But then, do we
have them design “show me”?.. Do you know what I'm saying?.. So they can say,
“yes I can… .”
Teacher 1 connects to previous idea and further reflects on instructional
practice regarding student self-assessment and whether the student
has mastered the standards. Asks a question.
Coach: Well, in that case I have to come back after they take the summative task and
say, hold on! 80% of you told me that you could do this, but only 20% of you could
do it. There is supposed to be some trust there too… You are not going to be
graded on it, and may even not seeing an A or things like that, you should be as
honest as you can… ‘cause it is the same thing to get an exit slip, or hold the green
card, the red card or whatever.
Coach responds by extending the conversation and explains the approach
to connect student self-assessment responses with performance on
summative task to determine whether students are reaching and
meeting the standards.
Teacher 2: Even just the reflection formatively, you know, would be good, because,
they can say, “I thought I understood this, but maybe it is the wording”, they can
specifically say, “the specific wording on this question lead me to believe this”….
Whatever, they can actually look at the individual questions before the test
Teacher 2 further builds on the conversation by emphasizing that student
reflection on their self-assessment compared to their performance on a
summative task could help to clarify their understanding of the material.
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examples with andwithout a push for reflection did not exceed 30%
of the total meeting time. These CIs had other goals and objectives
that competed with or detracted from their in-depth discussion of
FA.
At the same time, a few of the single and dual-purpose CIs
appear to be exceptions to the rule. Single purpose CIs Carson 1 and
Bishop both had less than 3% of the discussion that linked ideas and
examples with a push for reflection. Although these CIs had a single
purpose, it did not guarantee a high depth of discussion. Similarly,
dual-purpose CIs Lincoln 1 and 2 had over 5% of the discussion time
linking ideas and examples with a push for reflection, and almost
30% of the discussion involved linking ideas and examples with or
without reflection. The dual purposes of these CIs did not prevent
them from engaging in reflective, deep discussions. These examples
suggest that other conditions, beyond the purpose of the CI, also
contribute to the depth of discussion of the CI.
4.2.2. Coach questioning
The actions of the coach in the CI discussion contributed to
conversations in the CI meetings.6 Coaches who facilitated the
conversation without overly guiding it and mediated CI members
thinking by asking probing questions tended to promote high depth
of discussion.7 One example of this is when the coach of Carson 2
set up several tools on chart paper and used a gallery walk protocol
to have CI members discuss new FA tools. She then asked probing
questions to have the CI members think about relating the tools to
their classroom practice. The coach prompted the CI members to be
reflective and the protocol supported them to connect their ideas.
As a result, the CI members engaged in critical inquiry and deep
discussion.
Alternatively, in the Belmont CI, the coach presented informa-
tion about FA and tools without providing opportunities the CI
members to discuss or reflect on these tools. The coach performed
the role of an expert and conducted workshops in which the par-
ticipants were recipients of the information without engaging in
probing questions regarding their practice. The members of this CI
had minimal time to meet in groups and engage in collaborative
inquiry. In turn, there was little discussion among the CI members,
and no deep discussion involving reflection. Fig. 4 depicts the
percent of probing questions compared to the total number of
questions asked by the coach.
In Fig. 4, the CIs are arranged from least to greatest depth of
discussion. Although there is variability throughout the graph,
communities on the right side of the graph, i.e., those with greater
depth of discussion, tend to have more probing questions. In
contrast, there were fewer probing questions in communities with
lower depth of discussion, for example, in the Stanton 2 CI, only
about 10% of the questions initiated by the coach were probing
questions. The CIs with a lower percent of probing questions tended
to focus more on clarifying questions or gathering information
questions, such as in Stanton 2 the coach asked questions like, How
many students are in your class? These types of questions did not
promote linking ideas or a push for reflection. On the higher end, in
the Carson 2 CI over 40% of the questions initiated by the coach
were probing questions. The coach asked questions such as, What
are some ways that you have used this tool to promote student un-
derstanding? The probing questions provided opportunities for CI
members to reflect on their practice and FA theory while at the
same time extending on other CI members' ideas. While there were
some patterns in questioning, we see variability throughout the
graph, leading us to conclude that there may be other contributing
factors in explaining the Depth of Discussion.
4.2.3. Content or structure that promoted connection of theory and
practice
The final condition associated with a high depth of discussion
refers to the attention given to theory, and the ability to then apply
the theory to practice in addressing authentic teaching problems
(Wilson & Berne, 1999). We found that the extent to which the
content promoted an opportunity to connect theory and practice
ranged among five levels, (1) unrelated content, i.e., conversations
Fig. 2. Single purpose teams and depth of discussion.
6 While there are many ways a coach may interact with a CI, our qualitative
analysis focused on two observable coaching behaviors that were associated with CI
conversations (1) questions, and (2) feedback. Specifically, the coach behavior
included the extent to which the coach asked probing questions and provided
feedback to move practice forward. In this section, we focus on questioning because
it provided more explanatory power for depth of discussion (see QCA findings).
7 We identified two main types of questions associated with the depth of dis-
cussion in CIs, clarifying questions and probing questions based on the Cognitive
Coaching model by Costa and Garmston (1994). In this model, coaches learn to
mediate participants thinking by asking a range of questions to promote reflection.
Clarifying questions serve to gather information about a topic, such as,What subject
do you teach? Probing questions provide opportunities for reflection, contempla-
tion, synthesis, that require individuals to make connections and explain their
thinking. For example, a coach may ask, “Could you tell me more about how the way
you used that strategy was different from the science teacher?”.
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that did not address FA (e.g., discussion of recent school events); (2)
abstract discussion of the content, i.e., conversations about how
individuals should know more about FA practice, without relating
to theory or practice; (3) discussion of theory only, for example
discussing a book, but not linking the ideas to classrooms, (4)
sharing of practice only, for example sharing artifacts or stories
without linking to the underpinnings of FA, and (5) discussions
linking theory and practice such as considering how FA theory was
linked to specific instruction in the classroom.
Fig. 5 illustrates the range in how CIs made connections be-
tween theory and practice in their discussions. In Highland, May-
wood 1, Carson 2, and Stanton 1, the CI members made more
connections between theory and practice. For example, in the
Highland CI the teachers made connections between the theory of
motivation and providing written feedback to students in the
classroom so they could track their progress. When CIs focused on a
specific classroom practice or pieces of student work (as opposed to
abstract discussion of FA techniques), colleagues tended to be able
to delve more deeply into their ideas. For example, in the Maywood
1 CI, comprised of K-4 teachers, themost critical conversations took
place around one teacher's presentation of a specific learning target
and linking that to the importance of goal setting with students. For
the most part, the CIs with higher depth of discussion (right side of
the graph) also made connections between the FA theory and
classroom practice that provided opportunities to engage in
reflective dialogue and critical colleagueship.
Alternatively, the discussions in three other CIs, Stanton 2,
Belmont, and Woodlake, never linked theory and practice. Stanton
2 CI members focused solely on sharing ideas about a new reform
initiative at the school without connecting FA theory with
instructional examples. The teachers spent a lot of time sharing
experiences from their classrooms with little connection to theory
Fig. 4. Percent of probing questions compared to the total number of questions (Note: CIs are arranged from lowest depth of discussion to highest depth of discussion).
Fig. 3. Dual-purpose communities of inquiry and depth of discussion.
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that could be used to challenge or move their practice forward. In
another example, Belmont primarily participated in presentations
facilitated by instructional coaches. The presentations provided
information on FA theory, with little opportunity for the teachers
to engage in discussion about their teaching in relation to the
theory.
4.3. Synthesis of all factors: necessary and sufficient conditions
Using findings from our case study analysis, we used fs/QCA to
examine the necessary and sufficient conditions for high depth of
discussion. A necessary condition is one that must be present when
the outcome, depth of discussion, occurs; however, at the same
time, the necessary condition does not guarantee the outcome
(Ragin, 2000; 2008). That is, a necessary condition must be pre-
sent for the outcome to be achieved; however, it does not achieve
the outcome on its own. A sufficient condition is a condition, that
when present, guarantees that the outcome, depth of discussion,
will occur; however, it may be one of many conditions that pro-
duce the outcome (Ragin, 2000; 2008). For the purposes of
reporting the fs/QCA data, we include only the conditions that
were associated with the outcome. The other conditions listed
above were not found to be necessary or sufficient to produce the
outcome (i.e., they were not found to have any explanatory po-
wer). There were three conditions associated with the outcome:
(1) single purpose, (2) coach probing questions, and (3) connecting
theory and practice.
Tables 5 and 6 illustrate the findings of our fs/QCA analysis. We
use the notation developed by Ragin and Fiss (2008) in which dark
circles (“C”) indicate the presence of a condition, and a circle with
a cross (“5”) indicates the absence of a condition.
Table 5 below illustrates two solutions for high depth of dis-
cussion. The two solutions indicate there were two configurations
that were associated with high depth of discussion. In Solution 1,
CIs with high levels of the conditions single purpose and coach
probing questions present and with low levels of the condition
connecting theory and practice were associated with high depth of
discussion. The total coverage for solution 1 was 0.35, meaning
that 6 of our 17 cases exhibited this configuration. The first solu-
tion also has an overall moderate consistency of 0.67. The con-
sistency showed that 67 percent of the time when the solution 1
configuration was present, it led to the outcome high depth of
discussion. This consistency approaches the typical threshold used
but does not exceed it (0.75, Ragin, 2008); nonetheless it is a
notable finding. In the second solution, CIs with high levels of the
conditions single purpose and connecting theory and practice
present, and with low levels of coach probing questions were
associated with high depth of discussion. The coverage for solution
2 is rather low, it only occurs in 2 of our 17 cases. Yet, the con-
sistency of 100 percent, is well above acceptable (0.75). This
means, every time the configuration was present for those CI
cases, it was associated with high depth of discussion. The finding
of two overall solutions listed in Table 5 indicates a situation of
across-case equifinality of solutions. In other words, there was
more than one configuration that was associated with the
Fig. 5. Connecting theory in practice.
Table 5
Configurations related to high depth of discussion.
Configuration Solution
1 2
Objectives Single Purpose  
Coach Questioning Coach Probing Questions  5
Content and Structure Connection of Theory and Practice 5 
Consistency 0.67 1.00
Coverage 0.35 0.12
Note: Black circles indicate the presence of a condition, and circles with “x” indicate
its absence.
Table 6
Configurations related to low or non-existent depth of discussion.
Configuration Solution
1 2 3
Objectives Single Purpose 5 5 
Coach Questioning Coach Probing Questions  5 5
Content and Structure Connection of Theory
and Practice
5 5 5
Consistency 1.00 1.00 1.00
Coverage 0.12 0.24 0.18
Note: Black circles indicate the presence of a condition, and circles with “x” indicate
its absence.
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outcome of high depth of discussion.
In looking at solutions 1 and 2 (Table 5), the condition single
purpose had to occur with either the condition coach probing
questions or connecting theory to practice for a CI to achieve a
high depth of discussion. Thus, single purpose was a necessary
condition for high depth of discussion to occur. In our analysis,
single purpose did not bring about a high depth of discussion on
its own; indeed, only when single purpose was paired with high
levels of the conditions coach probing questions or connecting
theory and practice did it lead to high depth of discussion. We did
not have any cases in our data that were high in all three condi-
tions, but we hypothesize that CIs demonstrating high levels of all
three conditions would also be associated with high depth of
discussion.
Table 6 shows the three solutions for low depth of discussion.
In 54 percent of our cases there was a low depth of discussion
and these cases support the findings for high depth of discussion
from Table 5 above. The three solutions indicate there were three
different configurations which seemed to influence low depth of
discussion. In Solution 1, CIs with the conditions coach probing
questions present and the absence of single purpose and con-
necting theory and practice conditions were associated with low
depth of discussion. The total coverage for solution 1 was 0.12,
that is, 2 of our 17 cases exhibited this configuration. The con-
sistency showed that 100 percent of the time the solution 1
configuration led to the outcome low depth of discussion. In the
second solution, CIs with all three conditions absent, single
purpose, connecting theory and practice, and coach probing
questions, were associated with low depth of discussion. The
coverage for solution 2 is 0.24, meaning it occurred in 4 of our 17
cases. The consistency was 100 percent, meaning every time the
configuration was present (i.e., none of the three conditions were
present) for those CI cases, there was low depth of discussion.
Solution 3 indicates that CIs with single purpose condition
present, but with coach probing questions and connecting theory
and practice conditions absent were associated with low depth of
discussion. The coverage for solution 3 is 0.18, or 3 of our 17 cases
exhibited this configuration. The consistency for this solution was
also 100 percent; all of the cases with this configuration had low
depth of discussion. Solution 3 supports our argument that single
purpose is necessary to produce depth of discussion, but not suf-
ficient on its own for a high depth of discussion. The presence of CIs
with a single purpose that do not have a high depth of discussion
does not undermine the assertion that single purpose if a necessary
condition; those CIs may simply lack other conditions that need to
be present with a single purpose for CI members to engage in high
depth of discussion. This is in line with the understanding from the
case studies in which single purpose alone did not lead to depth of
discussion; rather single purpose may promote other factors such
as the clarity for a coach to focus on certain questions, and the
potential for CI members to make connections between a particular
theory and their practice.
The finding of three overall solutions listed in Table 6 indicates a
situation of across-case equifinality of solutions for low depth of
discussion as well. In other words, there were three configurations
that were associated with the outcome of low depth of discussion.
Table 6 provides further evidence that the single purpose condition
was necessary for high depth of discussion to be present in a CI.
Overall, the main findings indicate that single purpose was a
necessary condition for the outcome to be present, and that all CIs
in our study with a high depth of discussion had a single purpose.
Given that single purpose is a necessary condition, it must be
present in all configurations that lead to the outcome. However, the
single purpose was not sufficient to be associated with depth of
discussion on its own.
In addition when coach probing questions or connecting theory
with practice were linked with single purpose, the configuration
presented a sufficient condition for high depth of discussion.
Although we found that single purpose was a necessary condition
for the depth of discussion outcome, this condition may not be
enough on its own. This makes sense given that even if a CI has a
single objective focused on formative assessment, the depth of
discussion is not guaranteed to be high. Overall, when the
explanatory condition single purpose was present together with
coach probing questions or connecting theory and practice in any of
our cases, they were both necessary and sufficient conditions for
high depth of discussion.
5. Discussion
5.1. Combinations of configurations
Fostering cultures in which teachers in CIs can push on each
others' ideas and offer professional critique is difficult (Dobie &
Anderson, 2015; van Es, 2012); however when CIs are able to
engage in these deep discussions, there is room for reflection and
improved practice (Dobie & Anderson, 2015; Hadar & Brody, 2010;
Stoll et al., 2006). Thus discovering specific combinations of con-
ditions that promote deep discussions is critically important. In our
study, we found that there was more than one way to promote a
high depth of discussion. Our results indicate that having CIs
focusing on a single purpose was a necessary condition for the CIs
to engage in deep and critical discussions. Although having a single
purpose in a CI was a necessary condition for high depth of dis-
cussion, this alone was not sufficient. Instead, in addition to the
prior condition, for some CIs, having a coach able to ask high-level
probing questions was needed (a sufficient condition) for high
depth discussions. Other cases demonstrated that in addition to
single purpose, being able to connect the theory of FA with their
classroom practice was needed (a sufficient condition) for high
depth discussions.
5.1.1. Practical applications
In the current educational context, schools and teachers are
often inundated with a myriad of reform initiatives (Cooper &
Shear, 2012). The finding from this study that a single purpose CI
was associated with high depth of discussion suggests that schools
aiming to promote teacher learning would benefit from a focused,
coherent PD program that limits CIs to a single purpose. The op-
portunity to focus on one initiative over time could facilitate in-
depth conversations involving critical inquiry and reflective dia-
logue. A single purpose CI may be more likely to attend to other
known aspects of high quality PD such as basing PD reform on
empirical evidence from teachers' experiences (Fishman, Marx,
Best, & Tal, 2003) and providing opportunities for focused, collab-
orative work (Avalos, 2011). This finding extends on previous
research indicating the importance of instructional program
coherence in educational reform (King & Newmann, 2001;
Newmann, Smith, Allensworth, & Bryk, 2001). The current strug-
gle for coherence and control amidst the United States federal
government's shifting involvement in education policy reform
(Grissom & Herrington, 2012), further suggests the need for local
educational contexts to provide teacher collaborative learning PD
with a single purpose.
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In addition, a successful CI has to be able to generate a group
dynamic that enhances professional learning. A CI needs to
recognize needs and promote teachers' initiative and leadership
with regard to professional practice (Wei et al., 2010). A crucial
aspect to promote teachers' professional inquiry and learning is
the role of the CI coach. Teachers arrive to CI work with a set of
diverse and individual expectations, and the role of the coach (or
facilitator) is to converge these expectations through the imple-
mentation of common means and norms (Dooner, Mandzuk, &
Clifton, 2008). In this study, the type of questions asked by the
coach was associated with the depth of discussion in the CI. It is
unclear whether the construct of probing questions is linked to
other types of leadership qualities of the coach, however, the
importance of the coach and her ability to ask high quality ques-
tions has implications for coach training and preparation in
working with CIs.
Furthermore, in order for PD to be effective, teachers must be
positioned at the center of their own learning. Engaging teachers in
activities of understanding and facilitating their students' learning
tends to lead to improvement in teachers' future practice (Franke,
Carpenter, Feinman-Nemser, Ansell, & Behrend, 1998; Lotter, Har-
wood, & Bonner, 2006). In addition, sharing knowledge and
teaching experiences within CIs is also a crucial component for
improvement of teaching practice (Lieberman, 1995; Loucks-
Horsely et al., 1998). CIs that address content and practices pro-
vide an opportunity to promote teacher growth around FA practices
(Wylie, Lyon, & Goe, 2009). Nonetheless, change in teacher
knowledge and practice takes time and focused effort. When CIs
connected theory and practice, teachers were able to contribute
their knowledge from the classroom, and make connections to new
frameworks and ideas.
5.1.2. Theoretical implications: critical colleagueship in
communities of inquiry
This study of CI-based PD contributes to the theoretical under-
standing of the factors that promote critical inquiry and reflection
among teachers. The focus on depth of discussion in this study
provided an initial opportunity to capture some of the elements
that may contribute to critical colleagueship (Lord, 1994). Together,
PD and critical inquiry in the form of CIs could serve as a useful
resource for teachers seeking to engage in more ambitious prac-
tices. With this possibility, the specific conditions within CIs
including the single purpose, coach probing questions, and
connection of theory and practice that were associated with high
depth of discussion also seem to be the factors that promote ele-
ments of critical colleagueship. Future studies can extend upon
these findings to further operationalize critical colleagueship and
uncover additional ways to promote such critical inquiry and
reflection among teachers.
5.2. Advantages of the QCA/Configurational approach
The use of the fs/QCA methodology was a useful approach to
identify commonalities across a relatively small number of cases.
The central analytic strategy included examining cases sharing a
given outcome (i.e., depth of discussion) and attempting to
identify their shared causal conditions (e.g., the possibility that
any or all of three conditions were present). As opposed to
regression analysis, where conditions compete with each other to
explain the outcome, fs/QCA allowed us to examine conditions
and combinations of conditions that seemed to influence a high
depth of discussion in CIs. Furthermore, fs/QCA allowed us to
examine conditional patterns associated with an outcome
without losing focus on the cases themselves, what Ragin (2008)
calls both case-oriented and variable-oriented research. Our
finding that the conditions of single purpose, coach probing
questions, and connecting theory and practice work together to
promote depth of discussion has further implications for work in
educational policy.
These findings suggest the need for a learning paradigm in PD
policy that allows for multiple conditions to work together to
achieve a given outcome. In this way, schools and teachers are able
to have both the support and the flexibility to promote learning and
implementation in local contexts. Further research will benefit
from using methods such as QCA in exploring the interplay of these
conditions and others in different educational settings.
5.3. Limitations and future directions
We are unable to claim generalizability to different contexts and
TLCs with different combinations of conditions. Although our
findings are potentially applicable to other reform initiatives in
different settings, this study takes place in the context of one
particular reform initiative in the U.S. In addition, the CIs were not
organized by specific content area or grade level; therefore, we
were unable to address the association of these factors, which we
anticipate are important, with the depth of discussion in the CI.
Future research directions include an examination of necessary
and sufficient combinations of conditions in different contexts and
with different PD initiatives. Additional empirical study could focus
on the implementation of different PD reform initiatives involving
CIs at the elementary, middle, and high school levels, and CIs rep-
resenting specific content areas. In addition, it will be beneficial to
direct further research and resources toward opportunities for
coaches that develop skills in facilitating critical inquiry and
reflective dialogue among teachers. At the same time, promoting
coaches' competence in posing questions and developing probing
questions could support teachers in their efforts to improve
instructional practice.
6. Conclusion
As U.S. educational policy increases expectations for student
outcomes, teachers and their instructional practices are ultimately
responsible for the success of these reforms. Amore comprehensive
understanding of teacher learning experiences can support teacher
growth and development to improve instructional practice result-
ing in improved student outcomes. To achieve such ambitious
policy demands for improving all students' learning, PD must
address several aspects of school capacity to improve instructional
practice (King, 2002; Newmann, King, & Youngs, 2000; Youngs &
King, 2002). However, teaching is complex and policy has tradi-
tionally been a blunt instrument to effect lasting change (Cuban,
2013; McLaughlin, 1991, 2005). Fortunately, teachers do not
mediate policy alone. Teachers can benefit from membership in
supportive learning communities that can help themmake sense of
new ideas, examine their existing practice, and enact new
instructional practices (Snow-Gerono, 2005; Vescio et al., 2008).
This study found that a single purpose for the CI focused on a clear
objective, the role of coach asking probing questions, and meeting
content or structure that allowed teachers to make connections
between theory and practice were associated with in-depth dis-
cussions in CI meetings. Further research on reform initiatives
involving CI-based PD can shed light on the factors associated with
teacher learning and enactment of ambitious teaching practices.
This documentation of the characteristics of effective CIs and the
T. Kintz et al. / Teaching and Teacher Education 51 (2015) 121e136132
factors that influence the shift from a group of teachers to “critical
colleagues” over time provides information that can scaffold all CIs
in promoting teacher learning, and in turn, improved instructional
practice.
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Appendix A. FAME Video Analysis Protocol
Analysis of videos is generally guided by our research questions; however, we are more broadly interested in the types of interactions that
occur in each type of learning team. Our research questions are:
Which types of learning teams are more effective a?
 Content specific
 Grade-level specific
 School-based, multi-school …
What happens in a learning team when you have a certain type of coach?
 Coaches' primary job responsibility
 Coaches' prior coaching experiences
 Coaches' prior knowledge of FA
 Use more FA tools/components
 Use FA tools more often Planning for FA process
 Learning targets in student friendly use given to students …
 Effects student learning and achievement (teachers' perception)
We will analyze the video data in two or more rounds. The first round will be done at a large grain size.
We will record these analyses in a table and use them to identify what sections of video we want to
do a more fine-grained analysis and, perhaps, transcribe.
1. Watching the video, identify large “chunks” or sections where a single discussion or type of interaction is taking place.
a. In the table give an overview of the section. Include:
- Time stamp (beginning time, ending time)
- Who is talking (we can identify people as A, B, C …, knowing who the coach is will be important)
- The content of the discussion
- Specific language in the discussion
2. Also include whether there is any evidence for the following:
 Teacher knowledge and practice around formative assessment
 Impact on student knowledge and practice
 Team building
 Organization
 Use of protocols
 Effective organizational strategies
 Feedback
 Use of resources
 Other interesting ideas that we may want to pursue
 After watching the video, write a summary (2e3 paragraphs) giving:
3. Key themes, patterns, and examples related to:
- Teacher knowledge and practice around formative assessment
- Impact on student knowledge and practice
- Role of the coach (or other LTM)
- Team building
- Organization
- Use of protocols
- Organizational strategies
- Feedback
- Appropriate use of resources
4. Any other ideas or lenses that you think that we can bring to these data. Include references that could help us think about further analyses.
a Effective e defined as ability to help learning team members gain knowledge of and use practices around the formative assessment process.
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Appendix B. Criteria for Degrees of Case Membership and Threshold Values
Purpose Role of coach Content Depth of discussion
Criteria and Degrees of
Case Membership
0: Dual
purpose
0: The team is completely out of the 0: The team is completely out of the Proximity
to practice case. These teams did not spend time
in discussion that involved linking theory and
practice. The way we define completely out of
the case is when the team spent 0% of the
meeting time in discussion that linked theory
and practice.
0: The team is completely out of the depth of discussion case.
These teams did not spend time in discussion that linked ideas
and examples through an examination of WHY things are
similar/different or why they happened. The way we define
completely out of the case is when a team spent 0% of the
overall meeting linking ideas and examples through an
examination of WHY things are similar/different or why
they happened.
0.2: Very Low questioning, less than
15% of the total percentage of questions
include probing/reflective questions.
Low feedback, less than 15% of the
total percentage of feedback includes
feedback with information to move
practice forward.
0.2: Very Low proximity to practice: Less than
15% of activity code on discussion of potential
uses of FA for student learning, teacher
collaboration, or school-wide reform. (And/Or)
Less than 15% of depth of content discussed
involving linking theory and practice.
0.2: Very Low DoD, These teams are barely in the depth of
discussion case because only a very small amount of the
meeting time is spent involving discussion that: links ideas
and examples through an examination of WHY things are
similar/different or why they happened. We define a very
small amount by the DoD codes that are 2e3% of the average
of the overall meeting time involving discussion that: links
ideas and examples through an examination of WHY things
are similar/different or why they happened.
0.4: Low questioning, 15e25% of meeting
codes include probing/reflective questions.
Low feedback, 16e25% of meeting codes
include feedback with information to move
practice forward.
0.4: Low proximity to practice: 15e25% of
activity code on discussion of potential uses
of FA for student learning, teacher collaboration,
or school-wide reform. (And/Or) At least
16e25% of depth of content discussed involving
linking theory and practice.
0.4: Low DoD: More out than in: Graph indicates 4e5% of
overall meeting time involving discussion that: links ideas
and examples through an examination of WHY things are
similar/different or why they happened.
0.6: Med questioning, 26e35% of meeting
codes include probing/reflective questions.
Med feedback, 26e35% of meeting codes
include feedback with information to move
practice forward.
0.6: Med proximity to practice: 26e35%
of activity code on discussion of potential uses
of FA for student learning, teacher collaboration,
or school-wide reform. (And/Or) 26e35% of
depth of content discussed involving linking
theory and practice.
0.6: Med DoD: More in than out: Graph indicates 6e10% of
overall meeting time involving discussion that: links ideas
and examples through an examination of WHY things are
similar/different or why they happened.
0.8: High questioning, 36e45% of meeting
codes include probing/reflective questions.
High feedback, 36e45% of meeting codes
include feedback with information to move
practice forward.
0.8: High proximity to practice: 36e45% of
activity code on discussion of potential uses
of FA for student learning, teacher collaboration,
or school-wide reform. (And/Or) 36e45 of depth
of content discussed involving linking theory
and practice.
0.8: High DoD: Almost all the way in the case of a team
that has discussion time as spent involving discussion that:
links ideas and examples through an examination of WHY
things are similar/different or why they happened as an
integral part of their meeting time. Graph indicates 10e20%
of overall meeting time involving discussion that: links ideas
and examples through an examination of WHY things are
similar/different or why they happened.
1: Single
purpose
1: Very High questioning, 46% or more of
meeting codes include probing/reflective
questions. Very High feedback, 46% or more
of meeting codes include feedback with
information to move practice forward.
1: Very high proximity to practice: 46% or more
of activity code on discussion of potential uses of
FA for student learning, teacher collaboration, or
school-wide reform. (And/Or) 46% or more
of depth of content discussed involving linking
theory and practice.
1: Very High DoD: Graph indicates that 21e100% of overall
meeting time involving discussion that: links ideas and
examples through an examination of WHY things are
similar/different or why they happened. This case
represents a high degree of discussion that probes
deeper to whys as a regular part of their meeting.
How we are defining regular is more than 21% of the time.
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